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© Automotive seat with walk-in mechanism. 

© An automotive seat structure includes a seat 
cushion and a seat back which is operable for se- 
lecting a seat back reclining position at first position, 
for frontwardly inclined position for providing space 
for a passenger to pass therethrough at a second 
position and for orienting the seat back at substan- 
tially horizontal position. The seat structure com- 
prises a base plate fixed to the seat cushion, a first 
arm pivotably mounted on the base plate, a second 
arm fixed to the seat back of the seat, the second 
arm being pivotally connected to the first arm at one 
end, a first locking means for locking the first and 
second arms in substantially alignment with each 
other, a second locking means for locking the first 
and second arms locked in alignment by the first 
means at a selected angular position relative to the 
seat cushion at the first position of the seat back, a 



third locking means for locking the second arm while 
the seat back is placed at the third position, and a 
manually operable member associated with the first 
arm for pivotal movement therewith, the manually 
operable member having first component extending 
frontwardly and a second component extending rear 
wardly, the first and second components being se- 
lectively operable to a first operational position for 
releasing locking of the second locking means for 
permitting pivotal movement of the second arm with 
the seat back into the second position, and at least 
one of the first components being further operable to 
second operational position to release locking of the 
first means for pivoting the second arm relative to 
the first arm for establishing the third position of the 
seat back while the locking of the second locking 
means is released. 
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AUTOMOTIVE SEAT WITH WALK-IN MECHANISM 



BACKGROUND OF THE INVENTION 



Field of the Invention 



The present invention relates generally to a 
seat structure for an automotive vehicle. More spe- 
cifically, the invention relates to an automotive seat 
structure with a walk-in mechanism for frontwardly 
inclining a seat back and, simultaneously, shifting 
the seat frontwardly for providing a clearance for 
passing into a rear seat. Further particularly, the 
invention relates to an automotive seat structure 
which can fold the seat back beyond the frontwar- 
dly inclined position for orienting the back side of 
the seat back substantially in horizontal so that the 
back side of the seat back can be used as a table. 
Additionally, the invention relates to a seat struc- 
ture which is particularly adapted for a cab-over 
type wagon, or mini-bus having front, center and 
rear seats. 



Description of the Background Art 



Japanese Patent First (unexamined) Publication 
(Tokkai) Showa 62-29440 disclose an automotive 
seat, particularly adapted for cab-over type wagon. 
The disclosed seat is particularly designed as cen- 
ter or intermediate seat in particular type of wagon 
having front, center or intermediate and rear seats. 
The seat has a seat back to be inclined frontwar- 
dly. Also, the seat is slidable frontwardly when the 
seat back is inclined so as to provide a passage for 
rear seat passengers to pass therethrough. Such 
mechanism is per se known as walk-in mechanism. 

The above-identified prior proposed invention 
further proposes the seat which has a seat back 
being capable of further inclined so that the back 
side of the seat back can be oriented substantially 
in horizontal. Such seat back position may be here- 
after referred to as "folded position". At the folded 
position, the back side oriented substantially in 
horizontal may serve for placing luggage, or, in the 
alternative, for using as table. 

In such type of automotive seat, it is essential 
to maintain satisfactorily high level of security. 
Therefore, in case of the automotive seat with walk- 
in mechanism, it has to be assured that as assist 
lever for operating a walk-in lever is strong enough 
for so that the walk-in mechanism will never been 
operated into walk-in position unintentionally. This 
requirement necessarily makes the assist lever 



bulky. Also, since the walk-in lever is oriented 
above the slide lock lever, the vertical dimension 
becomes necessary for facilitating this walk-in le- 
ver. 



SUMMARY OF THE INVENTION 



In view of the drawbacks in the prior art, it is an 
ro object of the present invention to provide an auto- 
motive seat structure with a compact walk-in 
mechanism and mechanism for folding seat into 
the folded position. 

According to one aspect of the invention, an 
is automotive seat structure including a seat cushion 
and a seat back which is operable for selecting a 
seat back reclining position at first position, for 
frontwardly inclined position for providing space for 
a passenger to pass therethrough at a second 
20 position and for orienting the seat back at substan- 
tially horizontal position, comprises: 
a base plate fixed to the seat cushion; 
a first arm pivotably mounted on the base plate; 
a second arm fixed to the seat back of the seat, the 
25 second arm belong pivotally connected to the first 
arm at one end; 

a first locking means for locking the first and sec- 
ond arms in substantially alignment with each oth- 
er; 

30 a second locking means for locking the first and 
second arms locked in alignment by the first 
means at a selected angular position relative to the 
seat cushion at the first position of the seat back; 
a third locking means for locking the second arm 

35 while the seat back is placed at the third position; 
and 

a manually operable member associated with the 
first arm for pivotal movement therewith, the man- 
ually operable member having first component ex- 

40 tending frontwardly and a second component ex- 
tending rearwardly, the first and second compo- 
nents being selectively operable to a first oper- 
ational position for releasing locking of the second 
locking means for permitting pivotal movement of 

45 the second arm with the seat back into the second 
position, and at least one of the first components 
being further operable to second operational posi- 
tion to release locking of the first means for pivot- 
ing the second arm relative to the first arm for 
so establishing the third position of the seat back 
while the locking of the second locking means is 
released. 

Preferably, the automotive seat structure fur- 
ther comprises an elastic member associated with 
the second arm for elastically biasing the second 
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arm for eliminating free movement of the second 
arm due to play. Also, the automotive seat struc- 
ture may further comprise a seat slide mechanism 
cooperated with the second locking means for pre- 
venting longitudinal displacement of seat while the 
second locking means is in locking state and re- 
sponsive to releasing of locking of the second 
means for releasing locking for permitting frontward 
movement of the seat. In addition, the automotive 
seat structure may further comprise a seat back 
hinge assembly including a first arm pivotally 
mounted on a base plate and a second arm pivot- 
ally connected to the first arm, the first arm being 
associated with a first latch and second second 
arm being associated with a second latch, which 
first and second latches are cooperated via a link 
disposed therebetween for permitting the seat back 
to be operated into the first, second and third 
positions. 

According to another aspect of the invention, 
an automotive seat structure comprises: 
a base plate fixed to a seat cushion; 
a lower arm pivotably supported on the base plate, 
the lower arm being biased in a predetermined 
direction; 

an operation lever being provided for pivotal move- 
ment with the lower arm, the operation lever being 
integrally formed with a foot pedal; 
a tooth member cooperable with the operation le- 
ver for releasably engaging with the lower arm; 
a swing lever for pivotally moving the tooth mem- 

, ber for establishing and releasing locking engage- 

j ment with the lower arm; 
an upper arm rigidly fixed to a seat back of the 
seat; 

a locking pin extending from one end of the upper 
arm; 

a spring disposed between the base plate and the 
lower arm for frontwardly biasing the lower arm; 
a catching lever pivotably mounted on the lower 
arm and releasably engaging with the locking pin; 
a link lever associated with the catching lever for 
causing pivotal movement thereof, the link lever 
being cooperably connected to the swing plate. 

According to a further aspect of the invention, 
an automotive seat structure comprises: 
a base plate fixed to a seat cushion; 
a lower arm pivotably supported on the base plate, 
the lower arm being biased in a predetermined 
direction; 

an operation lever being provided for pivotal move- 
ment with the lower arm, the operation lever being 
integrally formed with a foot pedal; 
a tooth member cooperable with the operation le- 
ver for releasably engaging with the lower arm; 
a swing lever for pivotally moving the tooth mem- 
ber for establishing and releasing locking engage- 
ment with the lower arm; 



an upper arm rigidly fixed to a seat back of the 
seat; 

a locking pin extending from one end of the upper 
arm; 

5 a spring disposed between the base plate and the 
lower arm for frontwardly biasing the lower arm; 
a catching lever pivotably mounted on the lower 
arm and releasably engaging with the locking pin 
and the swing lever, and 

10 a stopper formed on the base plate for abutting 
with the catching lever. 

According to a still further aspect of the inven- 
tion, an automotive seat structure comprises: 
a base plate fixed to a seat cushion; 

75 a lower arm pivotably supported on the base plate, 
the lower arm being biased in a predetermined 
direction; 

an operation lever being provided for pivotal move- 
ment with the lower arm. the operation lever being 

20 integrally formed with a foot pedal; 

a tooth member cooperable with the operation le- 
ver for releasably engaging with the lower arm; 
a sWing lever for pivotally moving the tooth mem- 
ber for establishing and releasing locking engage- 

25 ment with the lower arm; 

an upber arm rigidly fixed to a seat back of the 
seat; 

a locking pin extending from one end of the upper 
arm; 

30 a spring disposed between the base plate and the 
lower arm for frontwardly biasing the lower arm; 
a catching lever pivotably mounted on the lower 
arm and releasably engaging with the locking pin; 
a link lever associated with the catching lever for 

35 causing pivotal movement thereof, the link lever 
being cooperably connected to the swing plate; 
a walk-in mechanism including a seat slide for 
shifting seat back and force, the walk-in mecha- 
nism further including a locking mechanism for 

40 locking the seat slide; and 

a walk-in lever associated with the operation lever 
for synchronizing seat slide lock releasing with 
manual operation of the operation lever to fron- 
twarly tilting the seat back. 

45 According to a yet further aspect of the inven- 

tion, an automotive seat structure comprises: 
a base plate fixed to a seat cushion; 
a lower arm pivotably supported on the base plate, 
the lower arm being biased in a predetermined 
so direction; 

an operation lever being provided for pivotal move- 
ment with the lower arm, the operation lever being 
integrally formed with a foot pedal; 
a tooth member cooperable with the operation le- 
ss ver for releasably engaging with the lower arm; 

a swing lever for pivotally moving the tooth mem- 
ber for establishing and releasing locking engage- 
ment with the lower arm; 



4 



5 



EP 0 410 814 A2 



6 



an upper arm rigidly fixed to a seat back of the 
seat; 

a locking pin extending from one end of the upper 
arm; 

a spring disposed between the base plate and the 
lower arm for frontwardiy biasing the lower arm; 
a catching lever pivotably mounted on the lower 
arm and releasably engaging with the locking pin; 
a link lever associated with the catching lever for 
causing pivotal movement thereof, the link lever 
being cooperably connected to the swing plate; 
and 

an elastic damper provided on the lower arm for 
elastic engagement with the upper arm for restrict- 
ing play movement of the upper arm. 

According to a yet further aspect of the inven- 
tion, a hinge structure for an automotive seat which 
is operable for selecting a seat back reclining posi- 
tion at first position, for frontwardiy inclined position 
for providing space for a passenger to pass there- 
through at a second position and for orienting the 
seat back at substantially horizontal position, com- 
prises: 

a base plate secured to the seat cushion; 

a lower arm pivotally mounted on the base plate; 

an upper arm secured to the seat back and 

pivotably connected to the lower arm; 

an upper latch pivotably mounted on the lower arm 

and engageable with the upper arm; 

a lower latch pivotably mounted on the base plate 

and engageable with the lower arm; 

a link cooperably connecting the upper and lower 

latches; and 

an elastic member mounted on the upper latch for 
elastic contact with the upper arm. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be understood more 
fully from the detailed description given herebelow 
and from the accompanying drawings of the pre- 
ferred embodiments of the invention, which, how- 
ever, should not be taken to limit the invention to 
the specific embodiments but are for explanation 
and understanding only. 
In the drawings: 
Fig. 1 is a perspective illustration of an auto- 
motive seat for which the preferred embodiment 
of a seat structure according to the present 
invention is applicable; 

Fig.2 Is a side elevation showing the major part 
of the first embodiment of an automotive seat 
structure according to the present invention; 
Fig. 3 is a front elevation of the major part of the 
first embodiment of the automotive seat struc- 
ture according to the invention; 
Pig- 4 is a perspective view of a seat slide 
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construction employed in the first embodiment 
of the automotive seat structure; 
Figs. 5 and 6 are side elevation showing variety 
of seat positions to be implemented by the first 
5 embodiment of the automotive seat structure of 
Figs. 1 through 4; 

Fig. 7 Is a slide elevation similar to Fig. 1 but 
showing the major part of the second embodi- 
ment of the automotive seat structure according 
10 to the invention; 

Fig. 8 is a front elevation of the seat mechanism 
of Fig. 7; 

Fig. 9 is a side elevation similar to Fig. 7 but 
showing the automotive seat structure operated 

75 in variety of positions; 

Fig. 10 is a side elevation of the preferred 
construction of a seat back hing employed in 
the preferred embodiment of the seat structure; 
Fig. 11 is a front elevation of the seat back 

20 hirige of Fig. 10; 

Fig. 12 is an enlarged section of the major part 
of the seat back hinge of Figs. 10 and 11; and 
Fig. 13 is a side elevatiation showing operation 
of the preferred construction of seat back hinge. 

25 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

30 Referring now to the drawings, particularly to 

Fig. 1, the preferred embodiment of an automotive 
seat, according to the present invention, has a seat 
cushion A and a seat back B pivotably adjoined 
with the rear end of the seat cushion. A seat back 

35 adjusting mechanism C is provided between the 
seat cushion A and the seat back B for pivotally 
adjusting seat back position relative to the seat 
cushion. The seat back adjusting mechanism C 
includes a seat back reclining mechanism D for 

40 adjusting seat back angular position backward from 
a predetermined neutral position, and a walk-in 
seat back adjusting mechanism for permitting the 
seat back B to be tilted frontwardiy from the neutral 
position. The seat back adjusting mechanism C 

45 further includes a double arm structure E for per- 
mitting the seat back B to be folded into a folded 
position, in which the back side of the seat back B 
is oriented substantially in horizontal as shown by 
phantom line. At the folded position, the back side 

so of the seat back B can be used as table or luggage 
shelf for placing drink, food, luggage and so forth. 
The double arm structure E generally comprises a 
lower arm 2 and an upper arm 8 which is con- 
nected to the upper end of the lower arm in pivotal 

55 fashion. The lower arm 2 is associated with a seat 
back reclining mechanism D fixed on the rear end 
of a seat cushion frame which is not shown. On the 
other hand, the upper arm 8 is rigidly secured on a 

5 
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seat cushion frame which is not shown. 

The lower and upper arms 2 and 8 are nor- 
mally locked for serving as an integrally formed 
arm. The upper arm 8 is pivotable with carrying the 
seat back B for placing the seat back to the folded 
position. 

The preferred embodiments of the automotive 
seat structure according to the present invention 
will be discussed in greater detail herebelow with 
reference to Figs. 2 through 13. 

Referring to Figs. 2 and 3, a base plate 1 is 
rigidly secured onto the seat cushion frame sup- 
porting seat cushion A. The lower arm 2 is pivotab- 
ly about a pivot shaft 3 which extends from from 
the base plate 1. An arc shaped slot 4 is formed 
through the base plate 1, through which a pin 5 
projected from the lower arm 2 extends. Therefore, 
the pivotal movement of the lower arm 2 is guided 
and restricted by the arc shaped slot 4. A spiral 
spring 6 is provided between the pivot shaft 3 and 
the pin 5 so as to normally bias the lower arm 2 in 
couterclockwise direction in Fig. 2. The upper arm 
8 is pivotably connected to the upper end of the 
lower arm 2 for pivotal movement about a pivot 9. 
The upper arm 8 has a locking pin 10 in the 
vicinity of the lower end thereof. The locking pin 10 
is engageable with a catching lever 11 which is 
pivotable about a pivot 12. The catching lever 11 is 
normally biased in clockwise direction in Fig. 2 by 
means of a coil spring 13 which has one end 
connected to a projection 13a projecting from the 
upper arm 8 and a projection 13b projecting from 
the catching lever 11. The catching lever 11 de- 
fines a locking pin receptable recess 14 for estab- 
lishing locking engagement between the locking 
pin 10 and the catching lever 11. The catching 
lever 11 is integrally formed with a lever section 15 
which is oriented substantially perpendicular to the 
major section. 

A lock release lever 16 is pivotable about a 
shaft 17 and oriented in the vicinity of the catching 
lever 11 so that the lever may contact with the 
locking pin 10. The lock release lever 16 has an 
upper edge 18 where it contact with the locking pin 
10 and formed into arc shaped configuration. The 
lock release lever 16 has a bifurcated legs 19 and 
19a. The lock release lever 16 is biased in coun- 
terclockwise direction by means of a torsional 
spring 20. 

The leg 19a of the lock release lever 16 is 
associated with a walk-in lever 21 is pivotally sup- 
ported by the pivot 3 for pivotal movement there- 
about The walk-in lever 21 has an integrally 
formed actuation lever section 22 which is oriented 
in opposition to the leg 19 of the lock release lever 
16. The walk-in lever 21 is connected to an ac- 
tuation wire 23 which extends through a flexible 
guide tube 25, end of which is secured to the seat 



cushion frame by means of a fastening bracket 24. 
Through the actuation wire 23. the walk-in lever 21 
is connected to a walk-in mechanism F. 

An operation lever 26 is pivotable about the 
5 shaft 3. The operation lever 26 has a lever section 
28 which has one end mounted thereon a manual 
grouper handle 27. The operation lever 26 is also 
provided with a foot pedal 29. A return spring 30 is 
provided between the operation lever 26 and a 
to holder plate 31 for biasing the operation lever in 
counterclockwise direction in Fig. 2. A tooth mem- 
ber 32 is disposed between the base plate 1 and 
the holder plate 31 and pivotable about a pivot 33. 
The tooth member 32 has a locking tooth 35. The 
is locking tooth 35 is designed for engagement with a 
locking tooth 34 formed on the outer periphery of 
the lower arm 2. A pin 36 extends from a swing 
lever 43 and extends through an elongated opening 
38 formed through the holder plate 31. Further- 
20 more, the pin 36 extends through an elongated 
opening 37 of the operation lever 26. A cam mem- 
ber 39 is provided for pivotal movement about a 
shaft 40 on the base plate 1. The cam member 39 
is formed a leg 42 which is engageable with a 
25 recess 41 of the tooth member 32. The swing lever 
43 is connected with the cam member 39 via an 
emboss section 44 to be formed into crank shaped 
configuration as assembled together with the cam 
member 39. The swing lever 43 is pivotable about 
30 a pivot 40 together with the cam member 39. The 
pin 36 which extends though the elongated open- 
ing 37 is extended from the swing lever 43. 

A link lever 45 is connected to the swing lever 
43 via a connecting pin 46 at one end and has a 
35 contact pin 47 which contacts with the lever section 
15 of the catching lever 11. A link 48 is pivotally 
connected to the link lever 45 at one end and to 
the holder plate 31 at the other end. 

A stationary damper housing 50 is secured on 
40 the lower arm 2. The stationary damper housing 50 
serves as stopper for the pivot 12 of the catching 
lever 11. A rubber damper 51 is housed within the 
stationary damper housing 50. The rubber damper 
51 is frictionally engageable with the side face of 
45 the upper arm 8. An axis a extending through the 
pivot 12 of the catching lever 11 and the locking 
pin 10, and an axis b extending through the locking 
pin 10 and the pivot 9 of the upper arm 8 inter- 
sects to reach other with an angle smaller than or 
so equal to 90°. 

As shown in Fig. 4, the walk-in mechanism F 
includes a seat slide rail 52 including a stationary 
rail rigidly secured on the floor of the vehicular 
body and a movable rail. A bracket 53 is secured 
55 on the movable rail. The bracket 53 supports a 
locking lever 56 which is biased by means of a 
spring 54 for locking engagement with one of a 
plurality of locking holes 55 formed through the 
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stationary rail. The actuation wire 23 is connected 
to the free end of the locking lever 56. A guide 
bracket 57 is provided for guiding the wire 23 so 
that the wire can be arranged in alignment with the 
locking lever 56 at least at the end thereof. 6 

In the operation of the aforementioned first 
embodiment of the automotive structure, the seat 
back reclining mechanism E can be operated 
through the operation lever 26. Namely, by pulling 
up the operation lever 26 to the uppermost position io 
26a in clockwise direction in Fig. 1, the swing lever 
43 is pivotally moved about the pivot 40 via the pin 
36. According to pivotal movement of the swing 
lever 43, the cam member 39 which is integrated 
with the swing lever and engages the leg 42 with 75 
the recess 41 of the tooth member 32, pivotally 
moves for causing clockwise rotation of the tooth 
member 32 about the pivot 33. By this pivotal 
movement, the locking engagement between teeth 
34 and 35 is released. By this, the lower arm 2 is 20 
permitted to pivot about the pivot 3. At this posi- 
tion, the force of the spiral spring 6 becomes active 
for causing pivotal movement of the seat back B 
frontwardly. However, as can be experienced, since 
the spring force of the spiral spring is not too 25 
strong, the seat back may stop frontward move- 
ment at the seat occupant back. On the other hand, 
by pushing the seat back B through the seat oc- 
cupant back against the spring force, the seat can 
*,be tilted frontwardly for increasing reclining angle. 30 
By releasing the force pulling the operation lever 
26 upwardly, the operation lever 26 is returned into 
initial position by the spring force of the spring 30. 
Then, the pin 36 causes clockwise pivotal move- 
ment of the swing lever 43. As a result, the cam 35 
member 39 pivots in clockwise direction to release 
the keg 42 from the recess 41 of the tooth member 
32. Therefore, the tooth member 32 pivots in coun- 
terclockwise direction to cause engagement be- 
tween teeth 34 and 35. Therefore, the lower arm 2 40 
is locked at the selected position. 

It should be appreciated that with the shown 
construction, the seat back reclining mechanism 
permits reclining adjustment between the neutral 
position P and a fully reclined position Q. 45 

When walk-in mechanism F is to be used, the 
operation lever 26 is pulled upwardly or the foot 
pedal 29. By this, the operation lever 26 is pivoted 
about the pivot 3 in clockwise direction. Accord- 
ingly, the locking engagement between the teeth 50 
34 and 35 is release. Therefore, the lower arm 2 
becomes free from the locking engagement. There- 
fore, the lower arm 2 is pivoted by means of the 
spiral spring 6. As can be appreciated, since the 
walk-in mechanism F is operable in absence of the 
seat occupant, the lower arm 2 is inclined or tilted 
frontwardly. At the same time, the pin 5 is pivotally 
moved along the arc shaped elongated slot 4 of the 



lower arm 2. In synchronism with the seat back 
tilting operation , the lever section 15 of the swing 
lever comes into contact with the link lever 47. This 
causes slight pivotal movement of the catching 
lever 11 about the pivot 12 in counterclockwise 
direction. Therefore, incomplete locking between 
the locking pin receptacle recess 14 of the catch- 
ing lever 11 and the locking pin 10 is established. 

When the seat back B is inclined frontwardly, 
the the leg 19 of the lock release lever 16 comes 
into contact with the leg 22 of the walk-in lever 21 
to cause the latter to pivot about the pivot 3 in 
counterclosewise direction. By this, the actuation 
wire 32 is pulled for a predetermined direction to 
pull the locking lever 56 in lock releasing position 
for causing frontward shifting the movable rail with 
the seat structure. 

On the other hand, when the seat back B is to 
be placed at the folded position for placing the 
back side of the seat back substantially in horizon- 
tal, the operation lever 26 is initially pulled up to 
the uppermost position 26a as set forth above for 
causing frontward inclination. At this position, the 
link lever 45 is placed at a downwardly shifted 
position since it is depressed downwardly by the 
lever section 15 of the catching lever 11. Subse- 
quently, the operation lever 26 is operated to return 
into the half pulled-up position as represented by 
26b. By this, the swing lever 43 pivotally moved 
about the pivot 40 in clockwise direction. By this, 
the link lever 45 shifts upwardly to push the the 
lever section 15 of the catching lever 11 by the 
contacting pin 47. As a result, the catching lever 11 
is pivoted in clounterclockwise direction. Therefore, 
the locking pin 10 and the locking pin receptable 
recess 14 of the catching lever 11 which are 
placed in incomplete engagement state by initially 
pulling the operation lever 26 in uppermost position 
26a, are released. By this, the upper arm 8 be- 
comes free to pivot about the pivot 9. 

With the shown construction, the catching lever 
11 is designed for slight pivotal movement accord- 
ing to frontwardly tilting movement of the lower arm 
2 and maintain the angle between the axes a and b 
smaller than or equal to 90* , the locking pin 10 
becomes easily released from locking engagement 
with the catching lever 11. Therefore, despite of the 
force exerted on the catching lever 11 for depress- 
ing the upper arm 8 onto the rubber damper 51, 
the operational force required for releasing locking 
engagement between the locking pin 10 and the 
catching lever 11 becomes small. 

By pushing the seat back B frontwardly into 
the folded position, the upper arm 8 pivots about 
the pivot 9 in counterclockwise direction. Then, a 
pin 13a receiving one end of the coil spring 13 
comes into engagement with the recess 2a of the 
lower arm 2. The pin 13a and recess 2a engage- 
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ment assures to maintain the seat back at the 
folded position, R in cooperation with the spring 13. 

According to pivotal movement of the upper 
arm 8 as set forth above, the locking pin 10 is 
shifted off the guide edge 18 of the lock release 
lever 16 which pushes the lever section 22 of the 
walk-in lever 21. As a result, the the lock release 
lever 16 is pivoted about the pivot 17 by means of 
the spring 20 in counterclockwise direction to place 
the leg 19a into contact with the pin 5. As a result, 
the leg 19 is released from the lever section 22 of 
the walk-in lever 21. Therefore, the walk-in lever 21 
is forced into pivotal motion by the spring force of 
the spring 54 via the wire 23, in clockwise direc- 
tion. Therefore, the walk-in mechanism D is again 
placed into locking state. Therefore, the movable 
rail with the seat cushion is locked to the stationary 
lever at frontwardly shifted position. Therefore, the 
seat placed at the folded position can be stably 
maintained. 

For returning the seat back B from the folded 
position to the normal position, the upper arm 8 
with the seat back is pivoted in clockwise direction, 
as shown in Fig. 6. The locking pin10 comes into 
contact with the guide edge 18 of the lock release 
lever 16 to cause clockwise pivotal movement of 
the latter. Then, the leg 19 of the lock release lever 
16 again pushes the leg 22 of the walk-in lever 21 
for causing counterclockwise pivotal movement 
about the pivot 3 of ther walk-in lever. By this, the 
actuation wire 23 is again pulled to release locking 
of the walk-in mechanism C. At the same time, the 
locking pin 10 comes into engagement with the 
locking pin receptacle recess 14 of the catching 
lever 11. Furthermore, the side face of the upper 
arm 8 comes into contact with the rubber damper 
51. Also, the pin 13a shifts from the recess 2a for 
causing integrally locking of the lower and upper 
arms 2 and 8. 

Then, the movable rail of the seat slide 52 is 
shifted rearwardly on the stationary rail. Simulta- 
neously, the tilt angle of the seat back B is ad- 
justed to the desired position in the manner dis- 
cussed with respect to the operation of the seat 
back reclining mechanism. At the desired, the tooth 
35 of the tooth member 32 and the tooth34 of the 
lower arm 2 comes into engagement. Therefore, 
the seat back B is fixedly maintained at the se- 
lected angular position as illustrated by P. 

Figs, 7 through 9 shows the second embodi- 
ment of the automotive seat structure, according to 
the present invention. As shown in Figs. 7 and 8, a 
base plate 101 is rigidly secured onto the seat 
cushion frame supporting seat cushionA. The lower 
arm 102 is pivotably about a pivot shaft 103 which 
extends from from the base plate 101. An arc 
shaped slot 104 is formed through the base plate 
101. though which a pin 105 projected from the 



lower arm 102 extends. Therefore, the pivotal 
movement of the lower arm 102 is guided and 
restricted by the arc shaped slot 104. A spiral 
spring 106 is provided between the pivot shaft 103 
5 and the pin 105 so as to normally bias the lower 
arm 102 in couterclockwise direction in Fig. 7. The 
upper arm 108 is pivotably connected to the upper 
end of the lower arm 102 for pivotal movement 
about a pivot 109. The upper arm 108 has a 
10 locking pin 110 in the vicinity of the lower end 
thereof. The locking pin 110 is engageable with a 
catching lever 111 which is pivotable about a pivot 
112. The catching lever 111 is normally biased in 
clockwise direction in Fig. 7 by means of a coil 
75 spring 113 which has one end connected to a 
projection 109 projecting from the upper arm 108 
and a projection 113b projecting from the catching 
lever 111. The catching -lever 111 defines a locking 
pin receptable recess 1i4 for establishing locking 
20 engagement between the locking pin 110 and the 
catching !ever111. The catching lever 111 is integ- 
rally formed with a lever section 115 which is 
oriented substantially perpendicular to 'the major 
section. 

25 The lever section 115 is formed with a pin 116. 

The pin 116 is engageable with an elongated arc 
shaped opening 117 having arc radius centered at 
the pivot 112 of the lower arm 102. When the lower 
arm 102 is tilted frontwardly, it comes into contact 
30 with an emboss pressed stopper 118 on the base 
plate 101. A plate lever 119 is pivotable about the 
locking pin 110 of the upper arm 108. The upper 
arm 106 has a stopper 120 projecting therefrom. 
The stopper 120 is designed to contact with the 
35 side edge of the lower arm 102 when the upper 
arm is tilted frontwardly. A walk-in lever 121 is 
pivotally supported by the pivot 103 for pivotal 
movement thereabout. The walk-in lever 121 has 
an integrally formed actuation lever section 122 
40 which is oriented in opposition to the leg 119 of the 
lock release lever 116. The walk-in lever 121 is 
connected to an actuation wire 123 which extends 
through a flexible guide tube 125, end of which is 
secured to the seat cushion frame by means of a 
45 fastening bracket 124. Through the actuation wire 
123, the waik-in lever 121 is connected to a walk-in 
mechanism F. 

An operation lever 126 is pivotable about the 
shaft 103. The operation lever 126 has a lever 
so section 128 which has one end mounted thereon a 
manual gripper handle 127. The operation lever 
126 is also provided with a foot pedal 129. A return 
spring 130 is provided between the operation lever 
126 and a holder plate 131 for biasing the opera- 
55 tion lever in counterclockwise direction in Fig. 7. A 
tooth member 132 is disposed between the base 
plate 101 and the holder plate 131 and pivotable 
about a pivot 133. The tooth member 132 has a 



DMcrw^rv ^pp runnai4A2 i > 



EP 0 410 814 A2 



14 



locking tooth 135. The locking tooth 135 is de- 
signed for engagement with a locking tooth 134 
formed on the outer periphery of the lower arm 
102. A pin 136 extends from a swing lever 143 and 
extends through an elongated opening 138 formed 
through the holder plate 131. Furthermore, the pin 
136 extends through an elongated opening 137 of 
the operation lever 126. A cam member 139 is 
provided for pivotal movement about a shaft 140 on 
the base plate 101. The cam member 139 is 
formed a leg 142 which is engageable with a 
recess 141 of the tooth member 132. The swing 
lever 143 is connected with the cam member 139 
via an emboss section 144 to be formed into crank 
shaped configuration as assembled together with 
the cam member 139. The swing lever 143 is 
pivotable about a pivot 140 together with the cam 
.member 139. The pin 136 which extends though 
the elongated opening 137 is extended from the 
swing lever 143. 

A swing lever 146 is pivotable with a common 
pivot of the tooth member 132, at one end. The 
other end of the swing lever 146 is formed into a 
configuration adapted to contact with the pin 116 of 
the catching lever 111. The swing lever 146 is 
formed with an elongated opening 148 which is 
engageable with a projection 149 on the operation 
lever 112. 

It should be appreciated that the attached 
.drawings show the walk-in mechanism in the sec- 
,■ ond embodiment. However, it should be appre- 
f ciated that the construction of the walk-in mecha- 
nism in the second embodiment is identical to that 
illustrated in Ffg. 4. Therefore, all elements of the 
walk-in mechanism are represented by the refer- 
ence numerals "100" greater than the first embodi- 
ment Therefore, it should be appreciated that the 
elements are of the same construction and function 
as that of the first embodiment having the same 
number to the lower two digit of figures in this 
embodiment. 

A stationary damper housing 150 is secured on 
the lower arm 102. The stationary damper housing 
150 serves as stopper for the pivot 112 of the 
catching lever 111. A rubber damper 151 is housed 
within the stationary damper housing 150. The rub- 
ber damper 151 is frictionally engageable with the 
side face of the upper arm 108. 

In the operation of the aforementioned second 
embodiment of the automotive structure, the seat 
back reclining mechanism E can be operated 
through the operation lever 126. Namely, by pulling 
up the operation lever 126 to the uppermost posi- 
tion 126a in clockwise direction in Fig. 2, the swing 
lever 143 is pivotally moved about the pivot 140 via 
the pin 136. According to pivotal movement of the 
swing lever 143, the cam member 139 which is 
integrated with the swing lever and engages the leg 



BNSDOCID: <EP 0410814A2_I_> 



142 with the recess 141 of the tooth member 132, 
pivotally moves for causing clockwise rotation of 
the tooth member 132 about the pivot 133. By this 
pivotal movement, the locking engagement be- 
5 tween teeth 134 and 135 is released. By this, the 
lower arm 102 is permitted to pivot about the pivot 
103. At this position, the force of the spiral spring 
106 becomes active for causing pivotal movement 
of the seat back B frontwardly. However, as can be 
io experienced, since the spring force of the spiral 
spring is not too strong, the seat back may stop 
frontward movement at the seat occupant back. On 
the other hand, by pushing the seat back B through 
the seat occupant back against the spring force, 
75 the seat can be tilted frontwardly for increasing 
reclining angle. By releasing the force pulling the 
operation lever 126 upwardly, the operation lever 
126 is returned into initial position by the spring 
force of the spring 130. Then, the pin 136 causes 
20 clockwise pivotal movement of the swing lever 143. 
As a result, the cam member 139 pivots in clock- 
wise direction to release the keg 142 from the 
recess 141 of the tooth member 132. Therefore, 
the tooth member 132 pivots in counterclockwise 
25 direction to cause engagement between teeth 134 
and 135. Therefore, the lower arm 102 is locked at 
the selected position. 

It should be appreciated that with the shown 
construction, the seat back reclining mechanism 
30 permits reclining adjustment between the neutral 
position P and a fully reclined position Q. 

When walk-in mechanism F is to be used for 
permitting the rear seat passenger to pass thereth- 
rough, the operation lever 126 is pulled upwardly or 
35 the foot pedal 129. By this, the operation lever 126 
is pivoted about the pivot 310 in clockwise direc- 
tion. Accordingly, the locking engagement between 
the teeth 134 and 135 is release. Therefore, the 
lower arm 102 becomes free from the locking en- 
40 gagement. Therefore, the lower arm 102 is pivoted 
by means of the spiral spring 106. As can be 
appreciated, since the walk-in mechanism F is op- 
erable in absence of the seat occupant, the lower 
arm 102 is inclined or tilted frontwardly. At the 
45 same time, the pin 105 is pivotally moved along 
the arc shaped elongated slot 104 of the lower arm 
102. By inclination of the lower arms frontwardly, 
the plate lever 119 comes into contact with the 
lever section 122 of the walk-in lever 121 for caus- 
50 ing latter to pivot in counterclockwise direction. By 
this, the actuation wire 123 is pulled for a predeter- 
mined direction to pull the locking lever 56 in lock 
releasing position for causing frontward shifting the 
movable rail with the seat structure. 
55 On the other hand, when the seat back B is to 

be placed at the folded position for placing the 
back side of the seat back substantially in horizon- 
tal, the operation lever 126 is initially pulled up to 
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the uppermost position 126a as set forth above for 
causing frontward inclination. At this position, the 
swing lever 146 is depressed by the pin 116 of the 
catching lever 111 so as to be maintained in coun- 
terclockwise pivoted position. By this, the operation 
lever 126 is maintained to the uppermost position 
126a. On the other hand, the pin 116 of the catch- 
ing lever 111 comes into contact with the stopper 
118. As a result, the catching lever 11 is slightly 
pivoted in counterclockwise direction. Therefore, 
the locking pin 110 and the locking pin receptable 
recess 114 of the catching lever 111 which are 
placed in incomplete engagement state by initially 
pulling the operation lever 126 in uppermost posi- 
tion 126a, are released. By this, the upper arm 108 
becomes free to pivot about the pivot 109. 

With the shown construction, the catching lever 
111 is designed for slight pivotal movement ac- 
cording to frontwardly tilting movement of the lower 
arm 102 and maintain the angle between the axes 
a and b smaller than or equal to 90° , the locking 
pin 110 becomes easily released from locking en- 
gagement with the catching lever 111. Therefore, 
despite of the force exerted on the catching lever 
111 for depressing the upper arm 108 onto the 
rubber damper 151, the operational force required 
for releasing locking engagement between the lock- 
ing pin 110 and the catching lever 111 becomes 
small. 

By pushing the seat back B frontwardly into 
the folded position, the upper arm 108 pivots about 
the pivot 109 in counterclockwise direction. Then, 
as shown by phantom line in Fig. 9, the locking 
engagement between the plate lever 119 and the 
lever section 122 of the walk-in lever 121 is re- 
leased. Therefore, the walk-in lever 121 is forced 
into pivotal motion by the spring force of the spring 
154 via the wire 123, in clockwise direction. There- 
fore, the walk-in mechanism D is again placed into 
locking state. Therefore, the movable rail with the 
seat cushion is locked to the stationary lever at 
frontwardly shifted position. Therefore, the seat 
placed at the folded position can be stably main- 
tained. 

For returning the seat back B from the folded 
position to the normal position, the upper arm 108 
with the seat back is pivoted in clockwise direction, 
as shown in Fig. 7. The locking pin10 comes into 
engagement with the locking pin receptacle recess 
114 of the catching lever 111 for causing integrally 
locking of the lower and upper arms 102 and 108. 

Then, the movable rail of the seat slide 152 is 
shifted rearwardly on the stationary rail. Simulta- 
neously, the tilt angle of the seat back B is ad- 
justed to the desired position in the manner dis- 
cussed with respect to the operation of the seat 
back reclining mechanism. At the desired, the tooth 
135 of the tooth member 132 and the tooth134 of 



the lower arm 102 comes into engagement There- 
fore, the seat back B is fixedly maintained at the 
selected angular position as illustrated by P. 

Figs, 10 through 13 shows a seat back hinge 
5 structure which is applicable for pivotally support- 
ing the seat back B on the seat cushion A at the 
side opposite to that where the preferred embodi- 
ments of the seat back adjusting mechanism is 
provided. 

io As shown in Figs. 10 and 11, a base plate 201 

is rigidly fixed on the seat cushion frame. A lower 
arm 203 is pivotally mounted on the base plate 201 
for pivotal movement about a pivot 202. An upper 
arm 205 is pivotably connected to the upper end of 

15 the lower arm 203 via a pivot 204. Upper and lower 
latches 211 and 213 are provided at upper and 
lower ends of the lower arm203. The upper latch 
211 is pivotable about a pivot210. Similarly, the 
lower latch 213 is pivotable about a pivot 212. A 

20 link plate 216 is provided between the upper and 
lower latches 211 and 213. The link plate 216 
pivotable about pivot pins 214 and 215 respectively 
projecting from the upper and lower latches 211 
and 213. The upper arm 205 is formed with an 

25 extension 205a engageabte with a recess 211a of 
the upper latch 211. The lower latch 213 is formed 
with a recess 213a for receiving an extension 201a 
formed on the upper edge of the base plate 201. 
The lower latch 213. 

30 The lower latch 213 is designed to place the 

pivoting center for interengagement between the 
extension 201a and the recess 213a, and also the 
lower latch 213 may Figs. 10 and 13. The lower 
latch 213 is normally biased in clockwise direction 

35 by means of a spring 217. On the other hand, the 
upper latch 211 is formed with a cut-out 218. An 
elastic member 219, such as rubber member, is 
secured in the cut-out 218. The elastic member 
219 is projected for frictionally contacting with the 

40 side face of the upper arm 205. A stopper 220 is 
provided on the base plate 201 for limiting pivoting 
angular range of the lower arm 203. The lower arm 
203 is formed with a stopper projection 221 to abut 
against the stopper 220. 

45 The whole structure of the hinge is covered by 

a holder 222. 

In the shown construction, when the seat back 
B is operated into the folded position, the lower 
arm 203 follows pivotal movement of the seat back 

so to be pivoted about the pivot 202 in counterclock- 
wise direction in Figs. 10 and 13. Pivotal move- 
ment of the lower arm 203 is limited by the abut- 
ting of the stopper projection 221 onto the stopper 
220. At this position, the lower latch 213 slides oh 

55 the guide edge 208 of the base plate 201 to 
establish engagement between the extension 201a 
and the recess 213a. At this position, the lower 
latch 213 pivot about the pivot 212. By pivotal 
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movement of the lower latch 213, the link plate 216 
drives the upper latch 211 in clockwise direction 
about the pivot 210. By this, engagement between 
the recess 211a and the extension 205a is re- 
leased. Therefore, the upper arm 205 is pivoted 
about the pivot 204 to be placed at substantially 
horizontal position. 

On the other hand, when the seat back is 
returned to the normal position, the seat back is 
pulled in clockwise direction. Then, the extension 
205a of the upper arm 205 comes into engagement 
with the recess 211a of the upper latch 211. There- 
fore, the upper latch 211 pivots about the pivot 210 
in counterclockwise direction. By this, the lower 
latch 213 is driven to pivot in counterclockwise 
about the pivot 212 via the link plate 216. Then, the 
extension 201a of the base place 201 is released 
from the recess 213a of the lower latch 213. There- 
fore, the lower latch 213 becomes movable along 
the guide edge 208 on the base plate 201. There- 
fore, the seat back is maintained at the desired 
reclining position. 

As can be appreciated herefrom, the present 
invention fulfills all of the objects and advantages 
sought therefor. 

While the present invention has been disclosed 
in terms of the preferred embodiment of the inven- 
tion, the invention cam be embodied in various 
fashion. Therefore, the invention should not be un- 
derstood to be specified to the specific embodi- 
ment but are to include all possible embodiments 
and modifications thereof which are implemented 
without departing from the principle of the inven- 
tion. 



Claims 

1. An automotive seat structure including a seat 
cushion and a seat back which is operable for 
selecting a seat back reclining position at first 
position, for frontwardly inclined position for provid- 
ing space for a passenger to pass therethrough at 
a second position and for orienting said seat back 
at substantially horizontal position, comprising: 
a base plate fixed to said seat cushion; 
a first arm pivotably mounted on said base plate; 
a second arm fixed to said seat back of the seat, 
said second arm being pivotaily connected to said 
first arm at one end; 

a first locking means for locking said first and 
second arms in substantially alignment with each 
other; 

a second locking means for locking said first and 
second arms locked in alignment by said first 
means at a selected angular position relative to 
said seat cushion at said first position of said seat 
back; 



a third locking means for locking said second arm 
while said seat back is placed at said third position; 
and 

a manually operable member associated with said 
5 first arm for pivotal movement therewith, said man- 
ually operable member having first component ex- 
tending frontwardly and a second component ex- 
tending rear wardly, said first and second compo- 
nents being selectively operable to a first oper- 
10 ational position for releasing locking of said second 
locking means for permitting pivotal movement of 
said second arm. with said seat back into said 
second position, and at least one of said first 
components being further operable to second oper- 
15 ationai position to release locking of said first 
means for pivoting said second arm relative to said 
first arm for establishing said third position of said 
seat back while the locking of said second locking 
means is released. 
20 2. An automotive seat structure as set forth in claim 
1, which further comprises an elastic member as- 
sociated with said second arm for elastically bias- 
ing said second arm for eliminating free movement 
of said second arm due to play. 
25 3. An automotive seat structure as set forth in claim 
1, which further comprises a seat slide mechanism 
cooperated with said second locking means for 
preventing longitudinal displacement of seat while 
said second locking means is in locking state and 
30 responsive to releasing of locking of said second 
means for releasing locking for permitting frontward 
movement of the seat. 

4. An automotive seat structure as set forth in claim 
1 , which further comprises a seat back hing assem- 

35 bly including a first arm pivotaily mounted on a 
base plate and a second arm pivotaily connected 
to said first arm, said first arm being associated 
with a first latch and second second arm being 
associated with a second latch, which first and 

40 second latches are cooperated via a link disposed 
{ therebetween for permitting said seat back to be 
operated into said first, second and third positions. 

5. An automotive seat structure comprising: 
a base plate fixed to a seat cushion; 

45 a lower arm pivotabiy supported on said base 
plate, said lower arm being biased in a predeter- 
mined direction; 

an operation lever being provided for pivotal move- 
ment with said lower arm, said operation lever 

so being integrally formed with a foot pedal; 

a tooth member cooperable with said operation 
lever for releasably engaging with said lower arm; 
a swing lever for pivotaily moving said tooth mem- 
ber for establishing and releasing locking engage- 

55 ment with said lower arm; 

an upper arm rigidly fixed to a seat back of the 
seat; 

a locking pin extending from one end of said upper 
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arm; 

a spring disposed between said base plate and 
said lower arm for frontwardly biasing said lower 
arm; 

a catching lever pivotably mounted on said lower 
arm and releasably engaging with said locking pin; 
a link lever associated with said catching lever for 
causing pivotal movement thereof, said link lever 
being cooperably connected to said swing plate. 
6. An automotive seat structure comprising: 
a base plate fixed to a seat cushion; 
a lower arm pivotably supported on said base 
plate, said lower arm being biased in a predeter- 
mined direction; 

an operation lever being provided for pivotal move- 
ment with said lower arm, said operation lever 
being integrally formed with a foot pedal; 
a tooth member cooperable with said operation 
lever for releasably engaging with sad lower arm; 
a swing lever for pivotally moving said tooth mem- 
ber for establishing and releasing locking engage- 
ment with said lower arm; 

an upper arm rigidly fixed to a seat back of the 
seat; 

a locking pin extending from one end of said upper 
arm; 

a spring disposed between said base plate and 
said lower arm for frontwardly biasing said lower 
arm; 

a catching lever pivotably mounted on said lower 
arm and releasably engaging with said locking pin 
and said swing lever; and 

a stopper formed on said base plate for abutting 
with said catching lever. 
7. An automotive seat structure comprising: 
a base plate fixed to a seat cushion; 
a lower arm pivotably supported on said base 
plate, said lower arm being biased in a predeter- 
mined direction; 

an operation lever being provided for pivotal move- 
ment with said lower arm, said operation lever 
being integrally formed with a foot pedal; 
a tooth member cooperable with said operation 
lever for releasably engaging with said lower arm; 
a swing lever for pivotally moving said tooth mem- 
ber for establishing and releasing locking engage- 
ment with said lower arm; 

an upper arm rigidly fixed to a seat back of the 
seat; 

a locking pin extending from one end of said upper 
arm; 

a spring disposed between said base plate and 
said lower arm for frontwardly biasing said lower 
arm; 

a catching lever pivotably mounted on said lower 
arm and releasably engaging with said locking pin; 
a link lever associated with said catching lever for 
causing pivotal movement thereof, said link lever 



being cooperably connected to said swing plate; 
a walk-in mechanism including a seat slide for 
shifting seat back and force, said walk-in mecha- 
nism further including a locking mechanism for 
5 locking said seat slide; and . 

a walk-in lever associated with said operation lever 
for synchronizing seat slide lock releasing with 
manual operation of said operation lever to fron- 
twarly tilting the seat back. 
10 8. An automotive seat structure comprising: 
a base plate fixed to a seat cushion; 
a lower arm pivotably supported on said base 
plate, said lower arm being biased in a predeter- 
mined direction; 
75 an operation lever being provided for pivotal move- 
ment with said lower arm, said operation lever 
being integrally formed with a foot pedal; 
a tooth member cooperable with said operation 
lever for releasably engaging with said lower arm; 
20 a swing lever for pivotally moving said tooth mem- 
ber for establishing and releasing locking engage- 
ment with said lower arm; . 
an upper arm rigidly fixed to a seat back of the 
seat; 

25 a locking pin extending from one end of said upper 
arm; 

a spring disposed between said base plate and 
said lower arm for frontwardly biasing said lower 
arm; 

30 a catching lever pivotably mounted on said lower 
arm and releasably engaging with said locking pin; 
a link lever associated with said catching lever for 
causing pivotal movement thereof, said link lever 
being cooperably connected to said swing plate; 

35 and 

an elastic damper provided on said lower arm for 
elastic engagement with said upper arm for restrict- 
ing play movement of said upper arm. 
9. A hinge structure for an automotive seat which is 

40 operable for selecting a seat back reclining position 
at first position, for frontwardly inclined position for 
providing space for a passenger to pass thereth- 
rough at a second position and for orienting said 
seat back at substantially horizontal position, com- 

45 prising: 

a base plate secured to said seat cushion; 
a lower arm pivotally mounted on said base plate; 
an upper arm secured to said seat back and 
pivotably connected to said lower arm; 

so an upper latch pivotably mounted on said lower 
arm and engageable with said upper arm; 
a lower latch pivotably mounted on said base plate 
and engageable with said lower arm; 
a link cooperably connecting said upper and lower 

55 latches; and 

an elastic member mounted on said upper latch for 
elastic contact with said upper arm. 
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@ An automotive seat structure includes a seat 
cushion (A) and a seat back (B) which is operable for 
selecting a seat back (B) reclining position at first 
position, for frontwardly inclined position for provid- 
ing space for a passenger to pass therethrough at a 
second position and for orienting the seat back (B) at 
substantially horizontal position. The seat structure 
comprises a base plate (1) fixed to the seat cushion 
(A), a first arm (2) pivotably mounted on the base 
plate (1), a second arm (8) fixed to the seat back (B) 
of the seat, the second arm (8) being pivotally con- 
nected to the first arm (2) at one end, a first locking 
means for locking the first and second arms in 
substantially alignment with each other, a second 
locking means for locking the first (2) and second 
arms (8) locked in alignment by the first means at a 
selected angular position relative to the seat cushion 
(A) at the first position of the seat back (B), a third 



locking means for locking the second arm (8) while 
the seat back (B) is placed at the third position, and 
a manually operable member associated with the 
first arm (2) for pivotal movement therewith, the 
manually operable member having first component 
extending frontwardly and a second component ex- 
tending rear wardly, the first and second compo- 
nents being selectively operable to a first operational 
position for releasing locking of the second locking 
means for permitting pivotal movement of the sec- 
ond arm (8) with the seat back (B) into the second 
position, and at least one of the first components 
being further operable to second operational position 
to release locking of the . first means for pivoting the 
second arm (8) relative to the first arm (2) for estab- 
lishing the third position of the seat back (B) while 
the locking of the second locking means is released. 
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